Recombinant cytochrome P450 2D18 metabolism of dopamine and arachidonic acid.
The function of cytochrome P450 (P450) in the mammalian brain is not well understood. In an effort to further this understanding, this study identifies two endogenous substrates for P450 2D18. Previous reports have shown that this isoform is expressed in the rat brain, and the recombinant enzyme catalyzes the N-demethylation of the antidepressants imipramine and desipramine. By further examining the substrate profile of P450 2D18, inferences can be made as to potential endogenous P450 substrates. Herein we demonstrate the metabolism of the central nervous system-acting compounds chlorpromazine and chlorzoxazone with turnover numbers of 1.8 and 0. 9 nmol/min/nmol, respectively. Because the four aforementioned pharmaceutical substrates work by binding to neurotransmitter receptors, binding assays and oxidation reactions were performed to test whether dopamine is a substrate for P450 2D18. These data indicate a K(S) value of 678 microM and that P450 2D18 can support the oxidation of dopamine to aminochrome through a peroxide-shunt mechanism. We also report the P450 2D18-mediated omega-hydroxylation and epoxygenation of arachidonic acid, primarily leading to the formation of 8,9-, 11,12-, and 14,15-epoxyeicosatrienoic acids, compounds that have been shown to have vasoactive properties in brain, kidney, and heart tissues. The data presented herein suggest a possible role for P450 involvement in membrane and receptor regulation via epoxyeicosatrienoic acid formation and a potential involvement of P450 in the oxidation of dopamine to reactive oxygen species under aberrant physiological conditions where the sequestering of dopamine becomes compromised, such as in Parkinson's disease.